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(57) ABSTRACT

The present invention relates to a liquid crystal module
including a panel, a backlight unit arranged at a back side of
the panel, and a connection structure that connects the panel
and the backlight unit. The connection structure includes a
supporting surface that supports the panel, and is made of
stainless steel. The present invention provides advantages
that the connection structure made of stainless steel satisfies
borderless needs of the liquid crystal module, and the liquid
crystal module is capable of avoiding light leakage when the
liquid crystal panel is in a L.O black color state of grayscale.
Herein, the light leakage is caused by a deformation of the
panel.

6 Claims, 1 Drawing Sheet
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LIQUID CRYSTAL MODULE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to Chinese Patent Appli-
cation No. 201410156013.8 filed on Apr. 17, 2014, the dis-
closures of which are incorporated in their entirety by refer-
ence herein.

TECHNICAL FIELD

The present invention relates to technical field of a liquid
crystal product, particularly relates to a borderless liquid
crystal module.

BACKGROUND

In existing borderless structure, a single plastic frame is
added to a backlight unit (BL.U), the plastic frame is engaged
with the BLU and adhered to the panel via a double-sided tape
in order to support the panel. An assembling of this kind of
structure is too complicated, and the structure has a low
strength, the plastic frame becomes deformed easily, the
panel becomes deformed caused by a non-uniform force
applied to the panel, the non-uniform force is generated by the
deformation of the plastic frame, when the liquid crystal
panel is in L.O black color state of grayscale, a light leakage
occurs to the liquid crystal panel.

SUMMARY

In order to solve above-described technical problem, the
present invention provides a liquid crystal module that avoids
alight leakage when a liquid crystal panel is in LO black color
state of grayscale.

In order to provide the above-described advantage, the
present invention provides the following technical solutions.

A liquid crystal module includes: a panel; and a backlight
unit arranged at a back side of the panel, wherein the liquid
crystal module further includes a connection structure that
connects the panel with the backlight unit, the connection
structure has a supporting surface that supports the panel, and
the connection structure is made of stainless steel.

Further, the connection structure may be arranged at the
back side of the panel, and an adhesive layer may be arranged
between the supporting surface and the panel.

Further, the connection structure may include: a supporting
portion that supports the panel, the supporting surface may be
arranged on the supporting portion; and a connection portion
that is connected with the backlight unit.

Further, a threaded hole may be formed in the connection
portion, and a bolt may be inserted through the threaded hole
so that the connection structure is fixed to a back plate of the
backlight unit.

Further, the liquid crystal module may further include a
bolt covering portion that covers a head portion of the bolt, the
bolt covering portion may be arranged between a back shell
and the back plate.

Further, the connection structure may include a stepped
portion having a first step surface and a second step surface,
the first step surface may be formed by an external side
surface of the supporting portion and the second step surface
may be formed by an external side surface of the connection
portion, the bolt covering portion may include: a first portion
arranged on the second step surface, an external surface of the
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first portion and the first step surface being arranged on the
same plane; and a second portion fixed between the back shell
and the back plate.

Further, the second portion may extend from the first por-
tion in a direction away from the panel, and then is bent with
respect to the first direction and is parallel to the panel.

Further, a positioning structure for positioning the connec-
tion structure may be arranged on the back plate of the back-
light unit.

Further, the adhesive layer may be provided by a double-
sided tape.

Further, the connection structure may be provided by an
integral structure.

The present invention provides the advantages that the
connection structure made of stainless steel satisfies border-
less needs of the liquid crystal module, and the liquid crystal
module is capable of avoiding light leakage when the liquid
crystal panel is in a LO black color state of grayscale. Herein,
the light leakage is caused by a deformation of the panel.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11is a schematic diagram showing a configuration of a
liquid crystal module according to an embodiment of the
present invention.

DETAILED DESCRIPTION

The embodiments described herein are for descriptive pur-
poses, and are not intended to limit the protection scope of the
present disclosure.

As shown in FIG. 1, the present embodiment provides a
liquid crystal module including: a panel 1 and a backlight unit
2 arranged at a back side of the panel. The liquid crystal
module further includes a connection structure 3 that con-
nects the panel 1 with the backlight unit 2, the connection
structure 3 has a supporting surface that supports the panel 1,
and the connection structure is made of stainless steel.

The connection structure 3 made of stainless steel satisfies
borderless needs of the liquid crystal module, and the liquid
crystal module is capable of avoiding light leakage when the
panel 1 is in a LO black color state of grayscale. Herein, the
light leakage is caused by a deformation of the panel 1.

In the present embodiment, the connection structure 3 is
arranged at the back side of the panel 1, and an adhesive layer
6 is arranged between the supporting surface and the back
surface of the panel 1.

In the present embodiment, the connection structure 3
made of stainless steel having a relatively high strength sup-
ports the panel 1, and is fixed to the panel 1 by adhesive
manner. Thus, a requirement for borderless design is
achieved. When the connection structure 3 is adhered to the
panel 1, the panel 1 is easy to become deformed caused by a
deformation of a supporting structure. Since the connection
structure 3 is made of stainless steel, the deformation of the
panel 1 can be properly solved. With an improvement in a
manufacturing of the panel 1, the panel 1 depends less on a
flatness of the backlight unit 2.

Under a condition that the connection structure 3 is capable
of connecting the panel 1 with the backlight unit 2 and sup-
porting the panel 1, the connection structure 3 may be pro-
vided by other different structures.

In the present embodiment, the connection structure 3
includes a supporting portion that supports the panel 1 and a
connection portion that is connected with the backlight unit 2.
The supporting surface is arranged on the supporting portion.
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Further, a threaded hole 7 is formed in the connection
portion, and a bolt 8 is inserted through the threaded hole 7 so
that the connection structure 3 is fixed to a back plate 21 of the
backlight unit 2.

Further, a positioning structure 9 for positioning the con-
nection structure 3 is arranged on the back plate 21 of the
backlight unit 2.

The connection structure 3 is positioned on the back plate
21 via the positioning structure 9, and then, fixed by the bolt
8 so that the connection structure is assembled.

Under a condition that the connection structure 3 is posi-
tioned and assembled by the positioning structure 9, the posi-
tioning structure 9 may be provided by various structures,
such as a slot that is engaged with the connection structure 3.

Further, the liquid crystal module further includes a bolt
covering portion 4 that covers a head portion 81 of the bolt 8.
Thebolt covering portion 4 is arranged between the back shell
5 (aback shell of the liquid crystal module) and the back plate
21.

In the present embodiment, the connection structure 3
made of stainless steel supports the panel 1 and fixes the panel
1 by an adhesive manner, at the same time, the bolt covering
portion covers a bolt 8 (or screw) at a side surface. Thus, an
entire appearance becomes further aesthetic.

In the present embodiment, the connection structure has a
stepped portion at an outside portion. The stepped portion
includes a first step surface formed by an external side surface
of'the supporting portion and a second step surface formed by
an external side surface of the connection portion. The bolt
covering portion 4 includes a first portion arranged on the
second step surface and a second portion fixed between the
back shell and the back plate. An external surface of the first
portion and the first step surface are arranged on the same
plane. The second portion extends in a direction from the first
portion toward external side (a direction away from the panel)
and then is bent toward internal side (a direction toward the
panel). The first portion and the second portion may be
formed by an integral structure or formed by other methods.

The entire connection structure 3 is positioned at the back
side of the panel 1, and after assembling the bolt covering
portion 4, the external surface of the first portion of the bolt
covering portion is on the same plane with the first step
surface. Thus, an entire appearance becomes further aes-
thetic.

Further, the adhesive layer 6 may be provided by a double-
sided tape. The adhesive layer 6 may also be provided by a
glue or adhesive paste that is directly pasted on the supporting
surface.

Further, the connection structure 3 may be provided by an
integral structure.

In a design of the liquid crystal module according to an
existing technology, a plastic frame is engaged with the back-
light unit 2. Thus, the liquid crystal module according to the
existing technology has a low strength and low mechanical
reliability. In the present embodiment, the connection struc-
ture 3 is provided by a one body structure (under a condition
of'one integral body, a forming process may include molding,
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welding and the like). Thus, a flatness of entire body is
secured, and the stainless steel-made connection structure 3
can secure the strength and avoids the light leakage when the
liquid crystal panel 1 is in LO black color state of grayscale

The referred embodiments of the present invention are
described above, it should be noted that for a person skilled in
the art, without departing from a spirit of the present inven-
tion, further improvements and modifications can be made,
and these improvements and modifications are also included
in the scope of the present invention.

What is claimed is:

1. A liquid crystal module comprising:

a panel;

a backlight unit arranged at a back side of the panel;

a connection structure that connects the panel with the
backlight unit, the connection structure has a supporting
surface that supports the panel, and the connection struc-
ture is made of stainless steel and is arranged at the back
side of the panel, and an adhesive layer is arranged
between the supporting surface and the panel, the con-
nection structure comprises:

a supporting portion that supports the panel, the support-
ing surface is arranged on the supporting portion; and

a connection portion that is connected with the backlight
unit, wherein a threaded hole is formed in the connec-
tion portion, and a bolt is inserted through the
threaded hole so that the connection structure is fixed
to a back plate of the backlight unit; and

a bolt covering portion that covers a head portion of the
bolt, the bolt covering portion is arranged between a
back shell and the back plate.

2. The liquid crystal module according to claim 1, wherein:

the connection structure comprises a stepped portion hav-
ing a first step surface and a second step surface;

the first step surface is formed by an external side surface of
the supporting portion and the second step surface is
formed by an external side surface of the connection
portion; and

the bolt covering portion comprises:

a first portion arranged on the second step surface, an
external surface of the first portion being arranged on
a same plane with the first step surface; and

a second portion fixed between the back shell and the
back plate.

3. The liquid crystal module according to claim 2, wherein
the second portion extends from the first portion in a direction
away from the panel, and then is bent with respect to the first
direction and is parallel to the panel.

4. The liquid crystal module according to claim 1, wherein
a positioning structure for positioning the connection struc-
ture is arranged on the back plate of the backlight unit.

5. The liquid crystal module according to claim 1, wherein
the adhesive layer is provided by a double-sided tape.

6. The liquid crystal module according to claim 1, wherein
the connection structure is provided by an integral structure.
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